Unilateral vocal fold paralysis is a common clinical problem which frequently causes severe dysphonia. Various treatment options exist for this condition, with the type I thyroplasty being one of the more commonly performed surgical procedures for vocal rehabilitation. The Voice-Related Quality of Life (V-RQOL) Measure is a validated outcomes instrument for voice disorders. This study measured the V-RQOL of patients with unilateral vocal fold paralysis who had undergone a type I thyroplasty and compared these scores to those of patients with untreated and uncompensated unilateral vocal fold paralysis and to normals. Treated patients had significantly higher domain and overall V-RQOL scores than untreated patients, but also scored lower than normals. These differences were true across gender and age. Patients who were more distant from surgery had lower V-RQOL scores than those who had more recently been treated. It is concluded that type I thyroplasty leads to a significantly higher V-RQOL for patients with unilateral vocal fold paralysis. This study also demonstrates further the utility of patientoriented measures of treatment outcome. Key Words: Unilateral vocal fold paralysis-Voice-related quality of life (V-RQOL)--Type I thyroplasty.
phagia. Treatment options for UVFP are varied, and were recently reviewed in an article by the principal authorJ Laryngeal framework surgery consisting of the type I thyroplasty (TPY I) is one of the more commonly employed surgical treatment options for patients with persistent dysphonia due to UVFP. This procedure medializes the paralyzed vocal fold to enhance glottic closure and vibratory dynamics. The surgical literature contains several papers describing procedures considered to be precursors of the contemporary operation,2, 3 but Isshiki et al is credited with description of the fundamental procedure used today4, 5 and popularized in the United States by Koufman and others. 6 Numerous authors have examined treatment outcomes following TPY I using perceptual, acoustic, aerodynamic, and videostroboscopic assessments of voice and of laryngeal function. 7-14 It is uniformly felt that this procedure can improve and in some cases eliminate the dysphonia associated with UVFP as measured by such methods. Noting the importance of patient-oriented measures of outcome, Harries and Morrison wrote that "the degree of patient satisfaction is one of the most important parameters of the success of surgical treatment, perhaps more than any objective changes. ''11 Two recent papers 15,16 explored issues of quality of life (QOL) as related specifically to vocal fold paralysis, and a third paper 17 introduced an instrument to measure QOL issues related to voice disorders in general, or voice-related quality of life (V-RQOL). Baba and colleagues used a nonvalidated survey to demonstrate a negative impact of persistent recurrent laryngeal nerve injury upon the QOL of patients undergoing esophagectomy with regional lymphadenectomy for treatment of esophageal carcinoma. 15 Gliklich and colleagues recently validated a voice outcome survey (VOS) specifically for the purpose of determining treatment outcome of patients with UVFP. 16 This 5-question instrument contains items related to both voice and swallowing, and was shown to be valid, reliable, and responsive. The authors felt that the brevity of the instrument made it easy to administer, but also made it less comprehensive or diagnostically discriminating than a lengthier questionnaire.
The Voice-Related Quality of Life (V-RQOL) Measure is a two-domain, 10-item instrument that has been shown in a diverse population of dysphonic patients to be valid, reliable, and responsive to change (Appendix A). It is now used clinically to determine the degree of impact that a voice disorder is having upon a patient's V-RQOL, and to measure treatment outcomes in voice patients. The purpose of the current study was to measure the V-RQOL of patients treated for UVFP with a TPY I during a recent 5-year period, and to compare these values with those of subsequent new patients with untreated and uncompensated UVFP, and nonvoice patients with no voicerelated complaints. This study was undertaken with the approval of the University of Michigan Institutional Review Board for Human Studies.
MATERIALS AND METHODS

Patient groups
All patients treated surgically for UVFP through the University of Michigan Health System during the period from July 1, 1993 through August 31, 1998 were identified through a search of the institutional surgical database. Patients who had undergone only an injection laryngoplasty using Gelfoam (Pharmacia and Upjohn, Kalamazoo, Michigan) paste, a substance intended to provide temporary voice improvement, were then excluded from the search results. Seventy-three patients who had undergone 77 procedures were identified. These surgical procedures were: 57 TPY I, 4 revision TPY I, 10 laryngeal reinnervation operations, and 6 injection laryngoplasties.
The 61 total TPY I had been performed in 58 patients, and by 4 different surgeons. Of these 58 patients: 9 were dead, 2 had previously undergone implant removal for complications without replacement, 1 has a revision pending, 1 had developed cognitive deficits precluding questionnaire completion, and 1 had recovered mobility in the treated vocal fold. These 14 patients were ineligible for the study, leaving 44 eligible patients in this group. The V-RQOL Measure was mailed to these patients via United States mail with a cover letter explaining the purpose of the study, and asking them to return the questionnaire in a provided self-addressed and stamped envelope. Each patient was also asked to give a rating of his or her current voice using a 5-point Likert-style scale of global voice quality.
Twenty consecutive new patients with UVFP who were seen by the senior author from July 1, 1998 through February 28, 1999, but had not yet undergone surgical treatment by August 31, 1998 were also reviewed. To enhance the comparability of this group with the preoperative status of the treated group, patients with well compensated UVFP who were not candidates for a future TPY I at our institution were then eliminated from the list. We define a paralysis as well compensated when complete glottic closure is seen with phonation during stroboscopy, the speaking voice is perceptually normal to mildly dysphonic, and the patient experiences little to no vocal difficulties with their habitual voice use. Three patients met these criteria, leaving 17 dysphonic patients with UVFP constituting the untreated group. These patients had presented for care during the time period when the V-RQOL Measure had already been introduced into routine clinical use, and thus the V-RQOL and global voice rating data were obtained from patient charts.
Archival V-RQOL data for 22 nonvoice patients were used for the third group in the present study. These 22 patients had no voice complaints, and their scores are used for purposes of comparisons with a normal or nonvoice-disorder population. They are heretofore referred to as the normal group or normals.
Statistical analyses
Survey responses from the returned questionnaires were recorded. V-RQOL responses from normals, treated, and untreated patients were merged into a single database. An indicator variable was used to distinguish between patient groups. SAS v6.12 and Microsoft Excel were used to manage the data and calculate results, including statistical tests.
The etiologies for UVFP were grouped into four categories: idiopathic, postsurgical (nonmalignant), malignancy, and other. Frequencies were calculated for demographic characteristics and by etiology. The V-RQOL overall scores were calculated along with Social-Emotional and Physical Functioning domain scores. These scores are based on 10, 4, and 6 items, respectively. The formula used to calculate all three scores (Appendix B) provides an index of V-RQOL on a scale of 0-100, where 0 is extremely poor V-RQOL and 100 is the highest possible V-RQOL that one could expect to attain.
Missing data were imputed using the mean response for the relevant item based on responses of other patients in the same study population. Sensitivity analyses showed this to have an equivalent effect to removing the item from the individual's scoring formula (data not shown). The only item that required imputation asked about employment related V-RQOL. Because some patients were retired, they left this item blank.
Mean V-RQOL scores, standard deviations, and the range of scores were calculated for patients in each of the three populations. Standard t tests were used to test whether scores from the three populations were similar. Most comparisons were conducted for responses of treated and untreated patients. Reported P values are based on two-tailed significance tests. An F test determined that the sample variance for normals were significantly different from treated patients (F = 1.00, P = 0.00), while sample variance from treated and untreated patient populations were not significantly different (F = 0.85, P = 0.64). As a result, t tests for treated and untreated patients assume equal variances and tests for treated versus normals assume unequal variances. P values from tests are reported in the accompanying tables.
RESULTS
Thirty of the 44 eligible treated patients returned questionnaires for a response rate of 68%. Demographic data for the three study populations, and etiology of paralysis for the treated and untreated groups are shown in Table 1 . Table 2 shows the means and ranges of domain and overall V-RQOL scores by study group. Scores for the treated group were significantly higher than for the untreated group, and were also significantly lower than the scores for normals. Categorical self-ratings of global voice quality and mean overall V-RQOL scores by voice rating category are shown in Table 3 for the treated and untreated groups. Most of the untreated patients rated their voices as poor, while very good was the most common rating in the treated group. Relative magnitude of V-RQOL scores correlated well with voice rating category. In Table 4 , mean overall V-RQOL scores by gender and age category are shown for each study group. Treated scores were significantly different from untreated scores within each category. Mean V-RQOL scores versus time since surgery are shown in Table  5 for the treated group. Patients who were over 2 years from surgery had significantly lower scores than patients within 1 year of their TPY I. 
DISCUSSION
Results of this study clearly demonstrate that the average V-RQOL was much higher in treated versus untreated patients. This was true for the social-emotional and physical functioning domains, as well as for the overall scores. Magnitude of this difference was convincing, with treated scores approximately double the untreated scores, and the level of significance was also impressive at <0.01. These unequivocal findings accomplish the primary goal of this study, which was to determine whether such a difference existed or not. They also contribute an important new dimension of support for use ofTPY I in the treatment of UVFP.
Because the V-RQOL Measure is a relatively new instrument, preoperative data were not available for the treated group. There were however data for a set of dysphonic patients with untreated and uncompensated UVFP readily available from the pool of new patients presenting for care to the same institution in more recent months. We feel that the vocal capabilities and V-RQOL of the untreated group can be appropriately considered representative of the presumed preoperative status of the treated group.
The self-ratings of global voice quality also showed a different pattern in the treated versus the untreated groups (Table 3) , with poor being the most common rating in untreated patients and very good the most common in the treated group. Overall V-RQOL scores correlated well with global voice ratings.
To try to better understand the range in V-RQOL scores demonstrated by the untreated and treated groups, the groups were broken down by gender and age categories (Table 4) . A statistically significant difference remained between the two groups though, looking across the gender and age categories. There was a tendency within the treated group for male patients to score higher than females, and for older patients to score lower than younger ones; however, the standard deviations were fairly large and differences were not significant. Differences among the various etiologies for UVFP were also looked at (data not shown); however, the relatively small numbers in some groups precluded meaningful comparisons. We found the data for the treated group regarding V-RQOL score and time from surgery particularly interesting, although in many ways it probably raises more questions than it answers. The patients who were >2 years postsurgery had a significantly lower V-RQOL than patients who were <1 year from surgery, but all remained higher than untreated scores. Lu et al looked at longitudinal changes in voice following TPY I, 14 and found that perceptual, videostroboscopic, acoustic, and aerodynamic measures remained fairly stable over a 6-month postoperative period. Longitudinal data over a longer time period are not available from the current literature. It is possible that there truly is a decline in postoperative vocal capabilities over a period of years; continued denervation atrophy or fibrosis in vocal fold musculature could lead to further decline in glottic closure or vibratory dynamics. An alternative explanation may be that vocal capabilities remain constant, but patients' expectations become nigher with time and they are more bothered by vocal problems. We have found that patients who have fairly recently been operated upon will think of their voices in comparison with the untreated paralysis voice, while those who are much further from the time of surgery tend to think of their vocal capabilities in comparison with normals. The issue of change over time will also be answered by the ongoing prospective study at our institution exploring a wide variety of vocal outcome parameters longitudinally in patients treated surgically for UVFP.
Further comment is warranted by the fact that mean V-RQOL scores in the treated group were significantly less than those of normals. The relative difference in scores was not as great as for treated ver-sus untreated patients, but the difference did exist. This concurs with the clinical observation that treated patients generally feel that their voices perform well in most circumstances, but will not be optimal in times when high vocal intensity or endurance is required. This should not really be surprising when considering the fact that the TPY I is a static, geometric solution for a dynamic neurological problem of laryngeal function. These data speak to the fact that although this is an extremely good treatment option, there is still research to be done in treatment of UVFP. The ideal solution, ability to restore motion-specific innervation to the paralyzed vocal fold, is not yet at hand. This paper also contributes to the growing interest in measuring patient-oriented outcomes for patients with voice disorders, and demonstrates further the utility of such data. As noted earlier by Harries and Morrison, "the degree of patient satisfaction is one of the most important parameters of the success of surgical treatment. ''1~ Using the V-RQOL Measure or other validated patient-oriented outcomes instrument, information at the core of patient satisfaction can be reliably measured.
CONCLUSIONS
In this study, the average V-RQOL scores of patients with UVFP who had been treated with a TPY I were compared to those of untreated patients and to normals. Treated patients scored significantly higher than untreated patients, but were also lower than normals. The V-RQOL scores of patients who were more distant from surgery were lower than those who had been operated upon more recently. Further research is necessary to better define longitudinal V-RQOL and voice quality changes in patients undergoing TPY I. Patient-oriented variables such as V-RQOL are valuable ways of measuring treatment outcomes.
APPENDIX A
Voice-Related Quality of Life (V-RQOL) Measure
University of Michigan NAME: DATE:
We are trying to learn more about how a voice problem can interfere with your day-to-day activities. On this paper, you will find a list of possible voice-related problems. Please answer all questions based upon what your voice has been like over the past two weeks. There are no "right" or "wrong" answers.
Considering both how severe the problem is when you get it, and how frequently it happens, please rate each item below on how "bad" it is (that is, the amount of each problem that you have). Use the following scale for rating the amount of the problem: 1 = None, not a problem 2 = A small amount 3 = A moderate (medium) amount 4 = A lot 5 = Problem is as "bad as it can be"
Because of my voice,
1. I have trouble speaking loudly or being heard in noisy situations.
2. I run out of air and need to take frequent breaths when talking. = 100 -(0.5 X 100) = 100 -50 = 50 standard score
